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PROCESS Fm. >momcm<^ a MmoGisYcmm:B-cmTAim composition 

F i el d of the 1 n ven 1 1 on 

Th^ present inve^ntion relates to a pi^ocess for producirig 
a jT^pn^glycerida-containing cqrftipositioB having a kigh 
■monoglycerid^' content, 

BaekgrDiinja; of tbe Invention 

Mpnoglycerides used widely as siirfactants and the ia^e 
111 cdssTietics. foods, and Industrial emulsifiers or iBbricasvts 
are produced by es ter if lea tion reaction of glycariii witii fatty 
acid or by eat^r exchange reactioB of glycerin with fat and 
oil. Tliese reactions ax;e carried out in tile absence or 
pzeseiice of a catalyst, ana aenerally a mixture of glYcerln, 
monpglyceride, diglycexide and triglyceride Ib formed* Th.e 
reaction syatein usually a heterogeneDus system, and the 
amotint of i^ibBdgXyderides formed is influenced by the 
BOlubillty of glycerin in a fatty acid pnase or a forTtved ester 
phase, and tnxis e^e^ if the amoxint of glycerin charged is merely 
ixscreased, the content of n^pnogiyceriae cannot be increased. 
Accordingly, when higher performance {that 1^^ l>igh -purity) 
iTJonogIyceride.B ^are to, be obtained^ purification by Ktoleciilax- 
aistaliation is carried out. 

OS-^ 2474740 and US-A 2478354 disclosje a method of 
accelerating the ester exchange reaction of 5 to 15% 
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water- containing glyeeriiv wi til fat arid oil in th.e abse^ca a£ 
a. catalyst.- 

US -A 22D6iS7 disjqloses a process for prod"acing 
monoglycerides from glycerin and fats a^id oils by ester 
sxQ:har3ge ■reaction using a:n alkali {Msx etc.. ) s.oap-as- a caf aly^?t. . 

US' A 262 8^67 discloses: a process for producing 
irionogly QBXX&BB fay reacting glycerin or ethylene glycol with 
tatty acid or glycerin polyester at Jiigh temperatisres in the 
presence. o.f a specific t:ransitionrrie.tal. (iron etc-..) catalyst. 

Sxni^mary of the indention 

l^he presexit dnventioa provider a proeeBS for proaixoing 
a- mono.glyceri.d.e--con.t.arni.xig coxn^osi tio.xi, including' reacting" 
glycerin wi til at least one kind of acyl --con tailing co^pouiids^ 
selected from a fatty acici and a glycerin grater, ui^ing a 
catalyat containing at Is^ast ona matal selected from iro5i, 
cobalt and manganese in an ainatint of to 6 0 ppKi in te^xxns 

of xii^tal as a weight ratio thereof to the total weight of 
glycerin and the acyl-containing compound. 

Further, the present invention provides a process for 
producing a i^onoglyeeride- containing coH^position, inql^ding 
reacting glycerin with at l^ast on^s kind of acyl- CDntaining 
cosnpaiands aeXecte^S f rdm a fatty acid and a glycerin ester:, 
wherein the ansonnt of water at SOD to 50 0 0 ppin is maiBtained 
in the reaction systeia after the degree of convexsion in the 
reaction of glycerin with fatty acid reaches S0% or s^^ore based 
on the fatty acid, or during the ester exchange reaction of 
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■glycexin with glycerin :^este-r . 

Detailed I>escriptio|i of the invention 

US-A 2474740 aBd US-j^ 247S354 have a prdbleni that the 
systejii is a prassuris^ed system for maixitainix^g the aMoxiht of 
watex;; and also that fc|i^ mnreacted fatty acid remains in a 

US-A 2206167 lias a problam that wjien the unreacted 
glycerin is removed by distillation after the reaction, the 
alkali shoixld previotisly be n.eiit3:^SLli^ed at high ter^^peraturess 
ill order to prev^ent t5^e content of monoglycexidB froin being 
decreased due to reverse reaction, and also that a nentral salt 
whiol^ cannot be separated even fey filtration remains in the 
product , 

US-A 2628967 nasi a probXexn that although ne^itraXi^ation 
of the catalyst is not necesaary, the mmo^mt of the eatalyst 
used is BO to 1700 ppm in teriBS of inetaX , tteas irsaking the product 
hardly usahla as it is owing to a larg© amount of inaplnbles, 
and also that because raverae reaction ^pcn rexrio^^ of glycerin 
by distillatioii proinoteB reduction in the contexit ox 
monoglyceride. the catalyst shoBid previously be reniovea by 
filtration or depantatlon after cooling. Fi^rther, there is 
a prohler?^ that in the f iltrafcion, the rate of f iltxatdon i^ 
loweX'S^d d*ii.e to the rernaining g-lyce.ri.n, whereas-, the decantati-on.. 
results in lower yield. There Xb aiso a feature x^naeairable 
from the viewpoint of the process that heating shonld be 
conducted again to reinove the. uhreaoted glycerin by 
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T^e purpose df the present invention Is to provide ^ 
process f or prp^^ueing a ntDnoglyceride- containing coinpoBition 
having a content of monogXyoexi&e from glycerin atid f atty 

apid or glycerin ester, without using an expensive 
co?iceBtrator sucn as a iriolecuia^" distilXatipx* apparatras or a 
0PBcl<sI high-speea. stirring shearing jnachins- 

The present inventidn pro^^ a proceas for easily 

producing a snonogl/yceride-ecntainixig composition .Baving a 
hig}^ eontant pf Tnonoglyceride from glycerii:^ ^nd fatty acid or 
§lycexiB este^, witbout ^ai?lng an expensive copcentrator such 
as mQlecular ais tilla tion apparatus or a special higl--Bpeea 
stirring snearing machine. 

The giycarin used in t5ie present in^rention is not 
particulaxly liir^ited. but as preferably the Oii.e having 95 wt% 
or more purity. 

Tiie acyX -containing cornpound. selected from fatty acid 
and glycerin estexv used iii the present invejitioii^ ist a cpJT^potind 
having any of branqhed, linear > satiirat ad and unsaturated acyl 
group:S-,. bnt troici the viewpoint of . a more evident eff.ect of tb.e 
present invention, tne number of carbon atoms i^^ the acyl group 
is praferabli^ 12 to 30, inore prefera:bly 1^. to 22. 

Exa^^^plas of the fatty acid used in the present Inv^nticn 
include a single fatty aci<3 saich as lauric aqid, myristic acid, 
palmitic acid, stearic acid^ oleic acid, elaidic acid; 
linoleic acid, liiiolenic acid etc. , or mixed fatty acid such 
as soybean oil fatty acid, rapeseed oil fatty acio... tall oil. 
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•fatty acid etc. Fzom the viewpoint. ::of •low-. temperature^ 
f relat.i2:ig to handling of tfes j«onoglyceride -gQptax^^ 

cprnpQsitiop, the fatty acid is pr^f^srably the one having an 
iodine value of 8 0 or more, more pretesrably 13 0 or luore. 
Freferable -exanipleite of- .such .fat:ty acia Ineli^de Ql..ei.c acid, 
linaleic acid^ llnolenic acid^ soybean oil fatty acid^ 
rapes^ed oil fatty acia and tall oil fatty acid. 

The glycerin ^Btier used in the present invention includes 
tries t.er ana di ester coix^posed. of" the fatty acid a?it3- glycerin., 
as well a r?vi5?tiire thereof . The monoester rnay be contained 
i.n. • the glycerin, ester:. 

From the viewpoint of obtaining a monogXyoeridc- 
containing cQTspo-sitior;; having a high content of n^onogXyc^ride 
and improving productiyity per batchy the reaction ratio of 
glycerin to the aoyl- Gont^ining cornpound in the present: 
invention is determined snch that the ai^iount of glyc^^ri.n is 
preferahly 1 n^ole or more, more pref erabiy 1 to 3 moles, still 
more pref erably 1. 5 to 3 nioles, per ir^ole of the acyl group in 
the acyl -containing compo-und . 

A catalyst inay or irjay not be used in the present invent Ion , 
But whan uBed, a catalyst containing at least one metal ^selected 
xroiTi iron, cobalt and i^anganese is prefera;felev and aucb 
catalyst inblndes a metal eleitent selected frorn iro^:^, cobalt 
•and manganese, .or a :CO:mp.o.^n.q thereof., Speci fx cal iy the 
iron- containing catalyst inclixdes a zedxxcB^ iToti element, 
opsides and hydroxides snch as iron sesq^iioxide ^Fe^O,) ^ 
tri "iron tetroxide {Fe^pJ iron hydroxide {FeOH) etc , metal 
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8oaps s\5cfe BB iron acetata> iron propionate, iron stearate. 
iron olea te etc and; chlori des sucb as iron. chlbrAds (II) ^ iron 
ehlorade; (III) etc , trhe; cpba:lt:-CQntaining catalY^t r^clu^es 
a cobalt: element, cobalt inonoxide (eoO) , txiecbalt tatroxld^ 
(CO;j-0^) cobalt earb-Qimte,; cobalt st:earate, cobalt 
cj3lori$ie (XI) aad t\h>^, like, ^'he manganeBe-CQntsining c 
includes a itiaxxganese eletnent , iT^anganese dioxide, trlmanganase 
tetroxide, manganese stearate and the like. From- the 
viewpoint: of catalytic g^ctivity, Ij^axadlixig properties and 
availability^ the caralyst is preferably the iron- coTitaining 
eataly^tx parfcacularly preferably iron hydroxide. >rojri tfee 
yiewpolnt: of shorter reaction tiifie, less burden on filtration 
and tbe like, tbe amount: of the catalyst used is pref erabl^r 
0: . 1 to 60 pp^, raore preferably G . 5: to 10 ty^m, still xf^ore 
preferably 0.5 to 5 pbm in terms? of itietal. 

From the viewpoint of increasing the n^QnoglycBride 
conteiit ana r educing the amoi^nt of free fatty acid, the process 
of the presesit invention includes a step of regiilatlng the water 
coBtent of the reaction system in an amount of preferably 5GQ 
to BGOO pprr^. ^jore preferably 600 to 4000 ppm, atill more 
prererahly 600 to 3000 ppm, further more preferably IpOO to 
3D0Q rpJT?, after th^ degree t>f conversian (aefin^d in equation 
(I) belo^) in the reaction of glyceiih with fatty acia reaches 
$0% or more basaa: on the fatty acid, to snow the preaominance 
of the ester exchange rBactian over the esterif ication 
reaction, or during the ester exchange reaction of glycerin 
with glycerin ester, although the role ox ^ater in the process 
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of tlie present iiwention is not avident, it is estiniated that 
wat^^r, the glycerin est;er is hydrolysed in ?i very stei^II 
amount to release fatty acid which in turn B3«-erts catalytic 
actioxr oil ester exchange. 

The .ajciouiit ox water caxi be xegulated by regulating the 
asno^nt of an: inert g^s aucb as nitrogen introduced intO: a 
react ipi^ container by introducing the Inert gas into a reaction 
solution ana/or a space oi/er the reaction 53QlA$tion, while the 
amount of water in the reaction solution Is p^aaaured with time 
with a wat^r meter. The inert g^s is s\jpplied preferably 
continuously or interiBitteixtly . In tlie reaction coirtitig to he 
daficienf in wa-ter, ench as. in the reac'tion. of ^glvcerin with 
glycerin ester, the arnount of ^ater in the system is reculatea 
in the above range water pref erably by adding vater previously , 
if necessary by eojabination with introduction of ax> inert aas 
Bucli as ni trogen in to the reaction con tainer . 

Degree of conversion t%) « (1 - itweight ox tmrea ct^d fatty 
acid] / i^eight of charged fatty acid] ] ^10& U) 

The tempera tiire in the reaction of glycerin with the 
acyl " containing cosTjpound is pref erably ISO^C or mofe froi^ the 
viewpoint of irv^proving both the solnfoility of giyherin in an 
oil .layer an^S the rates o:f esterif ication reaction and- eater 
e^ichange reaction, and is preferably 270^C or less from the 
viewpoint of preventing forruationhf diglycerin as a byproduct. 
•Speelf ically the reaction texnnera.tiire .is nreferably iBO to 
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2 70^C. more preferaxjly 2 00 to 2 6 0''C, still more pref erably 24 O'^C 
to Ivlien the reaction temperature is 250'^C or more, the 

reaction time is prefera^bly 12 hour© or lea^s^ 5?^ore pr^^sferably 
7 hours or lees. Btill more preferably 5 hours or less^ althox^sh 
the- reactioxi time s-hail: i?e varied depending on the reaction 
teiiiperature because heating at: hign teiTiperatiires for a j.Gng 
tirne leads to an increase in the amDunit of byproduc t aigly<:erin 
aa a condensate of glycterin. 

Th-e: ..^oao;gI:ycer ide - cont ^i n ing cosBposi tion having a high 
cQXitent oi: inoaoglyceri^^^^^ obtainad by th^e process of the pre^ant 
invention caB be usea it i^, fcut glye^srin, ax^a tbe 
jnetal -cosvtaining -catalyst: when ivsed>. are preferably removed. 
When glyceric and tiio ii^etal- containing catalyst, are removed, 
it ii3 preferable from tfee viewpoint: of prcduot^'^ity tlia t tbe 
giycerin is distilled away in tlie presence of the metal- 
containing catalyst . That Ib., when, the metal -containing 
catalyst is to be filtered off before glycerin is distilled 
away^ the t'eaction mixt^ira sHould be cooled once to iOO^C or 
less before filtration of the catalyst, owing to probiams such 
as the heat resistance of a filtering material and the 
rex^^ovafoility of the catalyst, and then heated again to high 
tesT^peratnres in ord^r to distill glycferin awaiy, thns taking 
the process complicated, but the proceBs of the present 
inv ant ion. is £ree .of such .complication^. .Furthe:^-, in the 
proce£JS involving first distilling glycerin away and then 
fil taring the is^etal-cantaining catalyst off , the highly 
viscous glycerin is not present at the time of filtration, and 



thus it is also advantageous in- t:fea:t t.he speed of filtration 
can be ii^crsaaed. Specifically, after tli.e reaction, the 
glycerlrs <3is tilled avay n^aer reduced pressure, and the 
glycev^ii^ is further distilled a^ay if necessary by supplying 
water -^apor under reduced pressure, and then the metal- 
coritainixag catalyst is renioyed by filtration. 

^^he glycerin oaii ba qi stilled a^ay in a &atcn systeis^ or 
in a contlmiouB system ^ith- a fcb.in f iliti distillation apparatus . 
when the glycerip. is distilled a^ay in the batch systeirv, there 
are einplpyed coBdltioi^^s under whi^^h the temperature is 
preferably 2aD^C or Ie3S, preferably IBQ^C or leafe, and tlie 
pressure is preferably 53 kPa or less, :mo:r©: preferably 2.7 IzFa. 
or less. FiltxatloB can be easily carried o\5t witk a isseta 
potential filter li^aving an adsorption action with 2^eta 
potential . 

The mOBoglyceriae content in the present invention 
refers to a content determined according to the following 
eqiiation (II) af tei- ^FG aiaalysis (gel permeation 
ehromatography) > that is. the ratio by area of monoglyceri^^^ 
CO tbe total of ii?o.noglyceride, diglyceride and txiglyceride 
i^ a^C analysis. 

Moneglyceriae content (area-%> - CMQ/ IMS ^- im TQj ) 3<lQD 

MO^ Area of tnonog^lyeeride in OPC. 
DO: Area of diglyceride in GPC, 
^Q: Area of trxglyceride in OBC, 
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AcaordiiM to the^ process: 0:f- the' preaent a.nven-tio-n, a 
■■moaioglyeeride -con Gaining composition havi^^:g; .a high; 
mon.Qglyaea:ide content of 55 area-% or more can ba obtained. 
From tiie viewpoint of productivity, tbe inonoglycerlde content 
can;.be .increased to a high content of 15- area.-% , Spec i f leal iy 
a coB^po^ition having a njo^oglycerlde content of 55 to 7 5 area-^, 
particulariy 6 0 to 7 5 can be prodixced. 

The Tnonoglycerlde content was determined by OPC anal^^sls . 
tha co;iuxnns, TSK gel G2DdOHXL and TSK gel 0iaoaHKL 
manuf acture?3 by Tosoh Corporation were connected in saries, 
and HI (differential ref ractometer) was used as zhm detector, 
and THF { tetrahydrof uraii) was tised as th€s elu^nt. 

The coritant of glycerin and diglycerin was quantified 
by GC analysis (gas chromatography) . and the content of iron 
was quantified by ICF analysie ClBductivalY coupled 
pi asm- emission Bpectrometxy) < 

Example 1 

A 2-L four-neck^iCi fla^k equipped wi th stirrer, a 
dehydrati oil tube -cooling tube; > a therrn^omcster and a nitrogen 
inlet tube was oharged with 480 g glycerin and 7BQ g tall oil 
fatty :aoi:d [glycerin/fatty aoid. (malax- ratio) - 2-.Q] , then, i-ron 
hydroxide sl>spended in a smaXX aiaount of \^ater was added thereto 
in an amount of 2 ppn^ ih terins of iron, and siltrogen waa 
introduced at lOD nih/ii^xn. into a space over the s^olution^ while 
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'the 3Dlut.i.oT5 ^as baa'ted over- :-aboii t. 1. . S' :hour:S to- 2 S O'^C. ■ lender 
•Bt-irx-ln-g at 4 0;0 r/rrsin. ^fter 2-5.0''C was reach-ed, the irdxture 
was reacted at tfeat t^inperature f or 4 l^Qurs . The aciS value 
^ater content and jnonogiycerlde content ^ere analy^ssed with 
time, and as a result, the water cant^snt v^as changed in the 
rancje of 700 to 1900 ppxrt when the di^?greB of conversion based 
on the fatt^/ acid was 90% or ^nore . The nsdnogiyeerxde conterit 
in tibss produet after th^ reaction >^as 67 area-%. 

Subseaiiently , the reaction inixtnre was ref Jtixea unaer 
reduced pressure, whereby the ix^ixtu re was coaled to 17 0^C, then 
the glycerin warn ai stilled ciwar at a reaaced pre^aure of 3 .7 
kPa or less> water vapor was si^ipplxed at ISD'^C at 2 kPa £or 
2 hourss, and then tha product was subjectea to adsorption 
filtratioji vith z^sta ^lus 3 OS (man^f aott^reai by C\ino, inc.) 
under press^^re, to gi-vr^ a iuonoglyceride-containi 
CD^Jiposi ti on . The mQnoglyceriae canteht in the composi tion was 
6-4 ax:a.m-%. the acid valiie waB:0 >2 mg EOH/g. tha gXyoerdn. content 
was D.3 the diglycerin cbnteixt was 0,3 wt-%, arid th^; iron 

content was 0 .1 ppm or less. 

Bxample 2 

The reaction was carried out in the saine Planner as in 
Example 1 except that irori stearate was us^d ih place of Iron 
hyaroxide, and the glycerin was reiiioved and adsorption 
filtration. t^?aB condncted in the sam© TTianner. The 
sionDglyoericSe content i^i the jyrodxict a.it^r the reaction was 
65 area-%, ax^d the water content was changed in the range of 
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60.Q. to .1.3 00 ppm when, the -degree of convexs. ion; 'based, on the fatty 
acid waa 90% or :^or€^ . The monoglyeeriae consent in tBe 
cox5^po#ition; af ter the adsorption f iltration was 62 the 
acid value was 0/2 mg KOB/g. the glycerin content was 0.4 
th.e- digiycerln content was 0 ..4 -wt- %:■:, and. tn-e iron content w:a;s 
D.l ppm or leas- 

Tfee reaction was carried otit in the same jnanner as ±n 
B^iraT^pXe 1 except that nitrogen was blown at IDO mh/min. into 
the solution, and the reaction carried out for 6 hours. 

The .glycerin was? xeiJioved and adsorption filtration wcss 
conducted in the same manner. The monogiyeerlde content in 
the product after the reaotion was 53 and th^s water 

content ws changed in the range of 300 to 4 00 ppm ^hen the 
degree of conversion based on the fatty acid -was S0% or more. 
The monoglyceride cpntent in the coxfipos^itian after the 
adsorption filtration v^as SI area-%^ the acid value was 0.3 
mg KOH/g>. the glycerin content was 0.4 vt-%> the di glycerin 
content wa-B 0.-5:Wt-%-, .and the. iron .con tent was- 0^....1 .ppni or .le.ss. 

'rhe reaction ^as carriec!, o\it in the sasrse i^ianner as in 
ExaxTjple 1 except that iron chloride Til ) 4H^D was usad in place 
of iron hydrpxide and added in an ar^sonnt of IQ ppn^ in ter^s 
of iron , and the glycerin was rej^^oved and adsorption f iltration 
was condu:ct.ad in the ..eame. manner.,. The monQglyceride ccntant 



In tlie product after the reaction was 6 6 area-%, and the water 
content was clianged in. the range of 6 00 to 1500 ppitrvhen ths^ 
degree of conversion based on the fatty aci<t was 90% or more . 
Tbe rnonoglycerlde content in the compoBitlon after the 
adsorption filtration was 63 area-%, the acid vaitie was 0.2 
ing KdH/g> the; glycerin canteiit was 0.5 wt-%^ the diglycerlri 
content -^as 0,3 and the iron content was D.l ppin or lesa. 

Exanjple S 

The reaction ^as carried ont ±u the same mannar as in 
Example 1 except that aoyfeean oil was used ix:^ place of tall 
oil fatty acid and. oharged i.n .sxich an. amcnnt that the. ^maxint 
of glycerin was 2 moles per mole of acyl groiip in the Boyfoean 
oil, and iron hLydroxide was added in an amount of 10 ppm in 
terms of iron, and the reaction time was changed to 10 honrs. 
The glyoerin waS: removed and adsorptioxi f iltratioB- was 
conducted in the same ntanner, ^J'he monoglyceride content in 
the prbdact after the reaction ^as 64 area>%. and the wat^r 
content was changed; in the range of 600 to 1400 ppm ^hen the 
degree ol: convereion hased on the fatty acid waa 90% or xr$ore. 
The j^cnoglyceride <^ontent in the csoi^rpoai tion after the 
adsorption fix tration was 61 area-%, the acid Taltie was p. 4 
r?5g KQH/g, the glycerin coritent vas 0 .4 wt-%, the digX^eerin 
content was 0/9 wt-%, and the iron content was 1 ppn: or less. 

g;K:asBple.- S 

A fpixr-necked flask ^m^PP^^ with a stirrer, a 
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:ae>iy:dra.ti.oii tube- cooling tube,, a. therrnometer and a .nitragaxi 
inlet tobe was charged witla 4 80 g gl:^cerin and 750 g tall oil 
fatty acid [glycerin/fatty acid (molar ratio) - 2.0], and 
nltrogeB was .iB-trodueed at 100 .mL/mi.n.. into: a spaee over -the. 
soliltion in t.he £la.s.k-. wnile the solxition;x^aB ihea/ted' 0:ver .abQ'ut 
1.5 holirs to 2 5 0''C under stixring at 4 00 rpm. Af ter 2 5 O^^C was 
reached, the mixtnre ^as reacted at t>>at teirsparature for 6 fepurs . 
The acid val-ue. x^^ater coutant and xiiOBoal year ide contsxit were 
analy^sad witlt time, and as a result, th^s degree of conversimi 
based on t;h^ fatty acid upon xeacJiing ZSQ^'C \4as 9 3%, the Water 
content at a degree of conwrsion of 90% or inore i:>asad oxi the 
fatty acid was 7 00 to: 22 0 0 ppirs, the degree of convarsiQi^ upon 
conclusion of the reaction was 99%, and tlie monQgiyceride 
content -was 61 area"%v 

Hlxampl e ? 

The reaction was carried out in the san^e sr>anner as in 
Example S es<:^^pt that nitrogen was blowo at 3 0 mi./min, into 
the soliationv and the reaction was carried out at 250^C for 
:6 hours ,. The degree of converBiO:n baaed on the: fatty acid upoB. 
reaching 25 O'^C was 93%, the water content at a degree of 
conversion of 90* or more based on the fatty acid was 6Q0 to 
90 0 PP^^ the degree of conversion npon conclnsion of the 
reaction was 99%, and the monqglyceride content was 60 area-% 

Cosi^parati'^e Bj^axnple 1 

The reaction >s?as carried out in the san^e itianner as in 
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Example 3 except that iron hydroxide was not added, and the 
glyGsrin was renvQved and adsorption filtration was condijicted 
in the same manner. The KionpglyGeride content in ttie product, 
after the reaction was B4. and the water content wae 

changed i^a the rat^ga of 3 00 to 400 ppm when the degsree of 
oonyexsion based on the fatty acid was 90% or mor^s. The 
mo5:5Qglycaride content in the composition after the ad^sprptlon 
it-ration was. 51 area;-%:, tlie acid value: was 0. i3 mg KOH./g, tlie 
glycerin content was 0.4 wt-% and the diglycerisi content was 
0.7 

Comparative Exaixipla 2 

The reaetioj^ was carried ont. in the sasne manner as in 
Bxaitsple 3 ^^xcept that sodium hydroxide was used in place oi: 
iron hydroxide and add^d In an amoTunt of 10 ppiv> in terms of 
^odinjTi.. and the :gXyca-rin: was removed, by distill^^tion ^:nde-r 
reduced pressure without neutralization. Th^ ;nonoglycerlde 
content in the prodnct af ter the r^aetion was 62 area-%, and 
the water content was changed in the range of 300 to 400 ppm 
when the degree of conversion based on the iatty acid was 9 0% 
or more. The rf^onoglycerlde content in the cDsx^posl tion airter 
glycerin distillation was 48 area-%, the glycerin cantent was 
3.1 wt-%: and the dlglyoerin content was 0.7 

comparative Exainple 3 

The reaction wa3 carried out in the same manner^ as in 
Example 6 except that nitrogen was blown at 100 xnL/inin, into 



1.5 



t.he solution, and t^lie raaetlo^i ^was carrls-;d .out: at .2.S0''C- fox- 
6 hours . Tbe degree of conversion based on;Xhe xatty acid upon 
reaching ^SD^'C was 94%, the water content: at a degree b£ 
conversion of 9 0% or more hased on tJ>e fatty acid was 300 to 
4 0 0 ppH^y th^ degree of oonversioa:! xipon conclusion of the 
reaction was 39% , and tlie monogrlyceriae content was 54 area-^. 
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